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TEST:  PROCESS  -  BRAZING  -  STAINLESS  STEEL  TO  TITANIUM  -  EVALUATION  OP 


OBJECT: 

The  object  of  this  test  was  to  determine  If  commercially  pure  titanium 
tubing  could  be  satisfactorily  brazed  to  321  stainless  steel  tubing 
and  to  evaluate  the  resulting  brazed  joint. 

TEST  SPECIMENS  &  PROCEDURE: 


Titanium  and  stainless  steel  tubes, 1"  O.D.  by  .035”  wall, were  used  for 
this  test.  The  titanium  tube  was  inserted  into  the  expanded  end  of  a 
stainless  tube,  with  various  amounts  of  98#  silver-2#  lithium  alloy 
foil  and  wire.  The  assembly  was  placed  in  a  vycor  glass  tube  with  a 
flowing  argon  gas  atmosphere.  An  induction  coil  with  five  turns  was 
placed  around  the  Joint.  A  We3tinghouse  10  kw  (450  kc)  induction 
generator  was  used  as  the  heating  source .  The  arrangement  is  shown 
in  Figure  1.  The  brazing  cycle  consisted  of  argon  purge  for  5  to  10 
minutes  and  heating  to  the  brazing  temperature  of  1450  to  1500  P  in 
2  to  4  minutes.  The  brazed  tubes  were  then  examined  visually  and 
metallographic  specimens  prepared.  Salt  spray  specimens  were  prepared' 
and  exposed  100  hours. 


RESULTS  &  DISCUSSION: 


t 


Typical  brazed  tubing  sections  are  shown  in  Figure  2.  A  photomicrograph 
of  a  brazed  titanium  tube  to  stainless  steel  tube  is  shown  in  Figure  3, 
and  of  a  titanium  tube  to  nickel  plated  stainless  Bteel  tube  in  Figure 


In  all  cases,  up  to  75#  of  the  circumference  of  the  tubing  joint  was 
brazed.  No  benefits  were  obtained  from  either  silver  plating  the 
titanium  tubing, or  nickel  plating  the  stainless  steel  tubing.  All  the 
sections  of  the  brazed  Joints  that  were  exposed  to  salt  spray  failed 
within  100  hours.  It  is  felt  that  with  Improved  techniques,  a  com¬ 
pletely  brazed  Joint  cculd  be  obtained,  but  the  resultant  Joint  would 
still  have  poor  salt  spray  resistance  using  the  98-2  brazing  alloy. 

CONCLUSION: 

Stainless  steel  tubing  can  be  brazed  to  titanium  tubing  with  98  silver 
2  lithium  brazing  alloy,  but  the  resultant  Joint  has  poor  corrosion 
resistance  in  salt  spray. 


The  tests  described  in  this  report  were  conducted  between  March  1, 
1958  and  July  21,  1958. 
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